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The Commissioner is authorized to charge any additional fees which may be 
required, to the credit card listed on the attached PTO-2038. Further, if the PTO-2038 is 
missing, if the amount listed thereon is insufficient, or if the amount is unable to be 
charged to the credit card for any other reason, the Commissioner is authorized to charge 
Deposit Account No. 06-1315; Order No. CPCM:0008/FLE (33938US00). 

1. REAL PARTY IN INTEREST 

The real party in interest is Chevron Phillips Chemical Company LP, the Assignee 
of the above-referenced application by virtue of the executed Assignment, which will be 
directly affected by the Board's decision in the pending appeal. 

2. RELATED APPEALS AND INTERFERENCES 

Appellant is unaware of any other appeals or interferences related to this Appeal. 
The undersigned is Appellant's legal representative in this Appeal. 

3. STATUS OF CLAIMS 

Claims 1-5, 8-12, 30-33, and 35-37 are currently under final rejection and, thus, 
are the subject of this appeal. 

4. STATUS OF AMENDMENTS 

An amendment subsequent to the Final Office Action mailed on September 29, 
2005 was submitted by Appellant to cancel claims 13-21,38, and 39. See Response to 
Final Office Action, page 7. The Examiner entered this amendment. See Advisory 
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Action mailed December 21 , 2005. No other amendments have been submitted or 
entered subsequent to the Final Office Action mailed on September 29, 2005. 

5. SUMMARY OF CLAIMED SUBJECT MATTER 

The present application contains two independent claims, namely, claims 1 and 
30, both of which have been improperly rejected and, thus, are subject to this Appeal. 
The subject matter of these two independent claims is summarized below. 

An embodiment of claim 1 generally provides for a process for olefin 
oligomerization including providing a reaction mixture to a reactor, the reaction mixture 
having at least a reactant olefin monomer (e.g., ethylene) and a catalyst system suitable 
for the oligomerization of olefin monomers (e.g., 1-hexene). See, e.g., Application, page 
12, lines 5-25. The process further comprises contacting the olefin monomer and the 
catalyst system in a reaction zone and monitoring an olefin oligomerization reaction by 
using low-resolution Raman spectrometry equipment to provide an output signal 
representative of one or more chemical components (e.g., ethylene) of the reaction. See, 
e.g., Application, page 12, line 25 - page 13, line 31. 

An embodiment of claim 30 generally provides for a trimerization process 
including monitoring a trimerization reaction (e.g., of ethylene) by using Raman 
spectrometry equipment, wherein the Raman spectrometry equipment comprises low 
resolution Raman spectrometry equipment (e.g., having a spectral resolution of about 15 
cm" 1 ), and recovering 1-hexene from the trimerization reaction. See, e.g., Application, 
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page 8, lines 10-14; page 9, lines 5-24 ("Spectral resolution for such a spectrometer is 
about 15 cm" 1 , which places it in the category of low resolution spectrometry 
equipment."). 

6. GROUNDS OF REJECTIONS TO BE REVIEWED ON APPEAL 
First Ground of Rejection : 

Appellant respectfully requests that the Board review and reverse the Examiner's 
first ground of rejection, in which claims l-5 5 8-1 1, 13-21, 30-33, and 35-39 were rejected 
under 35 U.S.C. § 103(a) as obvious over Lashier et al. (U.S. Patent No. 5,689,028) in 
view of Alsmeyer et al. (U.S. Patent No. 5,638,172). 

Second Ground of Rejection : 

Appellant respectfully requests that the Board review and reverse the Examiner's 
second ground of rejection, in which claims 12 and 37 were rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Lashier et al. and Alsmeyer et al. in further view of 
Tanaka et al. (U.S. Patent No. 5,750,817). 

7. ARGUMENT 

As discussed in detail below, the Examiner has improperly rejected the pending 
claims. Further, the Examiner has misapplied long-standing and binding legal precedents 
and principles in rejecting the claims under 35 U.S.C. § 103(a). Accordingly, Appellant 
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respectfully requests full and favorable consideration by the Board, as Appellant strongly 
believes that claims 1-5, 8-12, 30-33, and 35-37 are currently in condition for allowance. 

First Ground of Rejection 

The Examiner rejected claims 1-5, 8-1 1, 13-21, 30-33, and 35-39 under 35 U.S.C. 
§ 103(a) as obvious over Lashier et al. (U.S. Patent No. 5,689,028) in view of Alsmeyer 
et al. (U.S. Patent No. 5,638,172). Appellant respectfully traverses this rejection. 

Legal Precedent 

The burden of establishing a prima facie case of obviousness falls on the 
Examiner. Ex parte Wolters andKuypers, 214 U.S.P.Q. 735 (PTO Bd. App. 1979). To 
establish a prima facie case, the Examiner must show that the modified reference includes 
all of the claimed elements, and provide a convincing line of reason as to why one of 
ordinary skill in the art would have found the claimed invention to have been obvious in 
light of the teaching of the reference. See Ex parte Clapp, 227 U.S.P.Q. 972 (B.P.A.I. 
1985). One cannot use hindsight reconstruction to deprecate the claimed invention. In re 
Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 1596 (Fed. Cir. 1988). 

Deficiencies of the Rejection 

The Examiner's rejection is insufficient for at least three reasons. First, the cited 
combination fails to teach all of the features recited in the independent claims. For 
example, as acknowledged by the Examiner, Lashier fails to disclose the use of Raman 
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spectroscopy, and the Alsmeyer reference (relied upon to teach the use of Raman 
spectrometry equipment) does not disclose the resolution of the Raman equipment or the 
use of Raman spectroscopy in controlling an olefin oligomerization reaction. See, e.g., 
Office Action Mailed April 11, 2005, page 4. Second, there is no motivation to modify 
the Lashier system to incorporate use of Raman spectroscopy, much less to incorporate 
low-resolution Raman spectroscopy. Third, the Examiner impermissibly used hindsight 
in combining the references as alleged. 

Moreover, the Examiner's implicit assertion that the sole difference between the 
uses of high and low resolution Raman spectroscopy is the selection of "appropriate 
wavelengths" is not supported by any evidence. The resolution of a Raman spectrometer, 
which refers to the ability to resolve spectral features, is a pertinent, important, and non- 
trivial aspect of the device, as taught in the art, as presently disclosed, and as presently 
claimed. 

L Features of Claims 1 and 30 are Missing from the Cited Combination 

Independent claim 1 recites "monitoring an olefin oligomerization reaction by 
using low-resolution Raman spectrometry equipment." (Emphasis added). Independent 
claim 30 recites "monitoring a trimerization reaction by using Raman spectrometry 
equipment, wherein the Raman spectrometry equipment comprises low resolution Raman 
spectrometry equipment." (Emphasis added). 
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The Examiner has not shown that the Alsmeyer device falls within the category of 
a low-resolution device. See, e.g., Application, page 9, lines 23-24. Therefore, the 
Examiner has not met his burden in demonstrating that the cited combination includes all 
of the claimed elements. Accordingly, the Examiner has failed to establish a prima facie 
case of obviousness with regard to independent claims 1 and 30, and their dependent 
claims. 

In formulating the rejection, the Examiner stated that it would have been obvious 
to use the "appropriate wave lengths" to monitor the Lashier process. See Final Office 
Action, page 4. However, the Examiner misses the point. The selection of "appropriate 
wave lengths" is irrelevant to the question of whether Alsmeyer discloses a low- 
resolution device. 

Any given Raman device possesses a certain resolution capability, placing that 
device in either the category of a low resolution device or a high resolution device. See f 
e.g., Application, page 9, lines 23-24 (disclosing that a Raman device having a resolution 
capability of 15 cm" 1 falls in the category of a low resolution device). Appellant believes 
it is well known in the art that a resolution capability generally greater than 8 cm" 1 places 
the Raman device in the category of a low resolution device. See, e.g., 
http://www.avaloninst.com/content/ raman_information/glossary.htm (last accessed, 
March 17, 2006); see also http://www.enwaveopt.com/doc/SpectroscopvArticle.pdf 
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(explaining that high resolution Raman is a resolution less than 6 cm" 1 ) (copy of article 
provided herewith). 

Appellant emphasizes that it is the Examiner's burden, not Appellant's, to show 
that the Alsmeyer device is a low-resolution device. Again, the Examiner has failed to 
meet this burden and therefore has not established a prima facie case of obviousness. 

2. No Reason to Modify Lashier as Suggested by the Examiner 

The Examiner proposed to modify the Lashier 1-hexene process to incorporate the 
Alsmeyer Raman device to monitor the (trimerization) conversion of ethylene to 1- 
hexene. See, e.g., Final Office Action, page 4. However, the peaks of the trimerization to 
measure to determine conversion are ethylene and 1-hexene at 1620 cm' 1 and 1640 cm" 1 , 
respectively. See, e.g., Response to Office Action Mailed April 11, 2005; Application 
page 4 lines, 3-12. Therefore, since the peaks are so close, one of ordinary skill in the art, 
without the benefit of the Appellant's disclosure, would dismiss the use of low-resolution 
Raman spectrometry to measure conversion in the monitoring and control of the Lashier 
ethylene trimerization process. 

Not only has the Examiner failed to show that the Alsmeyer reference discloses a 
low-resolution instrument as claimed, the Examiner has not shown nor explained how the 
Alsmeyer reference teaches the applicability of or the ability to use a low-resolution 
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Raman device in the Lashier process or in the claimed processes. Appellant respectfully 
submits that that the Examiner has failed to establish a prima facie case of obviousness. 

3. Improper Combination - Impermissible Hindsight 
Apparently, the Examiner believes that because Alsmeyer discloses the use of 
Raman spectroscopy in a polyester process, the Alsmeyer reference can be paired with 
any other reference disclosing a different process to render the use of Raman 
spectroscopy in that different process as obvious. See Final Office Action, pages 3-4 
(suggesting that use of Raman in Lashier is obvious because "Alsmeyer discloses that the 
Raman spectrometry has a lots [sic] of advantages for monitoring chemical processes."). 
However, Appellant respectfully asserts that the Examiner had no reason to even consider 
the use of Raman spectroscopy in the Lashier 1-hexene process, other than impermissible 
hindsight based on Appellant's disclosure. The Federal Circuit has warned that the 
Examiner must not "fall victim to the insidious effect of a hindsight syndrome wherein 
that which only the inventor taught is used against its teacher." See In re Dembiczak 50 
U.S.P.Q. 2d 52 (Fed. Cir.1999) (quoting W.L. Gore & Assoc., Inc. v. GarlocK Inc., 220 
U.S.P.Q. 303, 313 (Fed. Cir.1983)); see also In re Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 
1596 (Fed. Cir. 1988) (explaining that one cannot use hindsight reconstruction to pick 
and choose among isolated disclosures in the prior art to deprecate the claimed 
invention). 
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Clearly, without the benefit of Appellant's disclosure, the Examiner (or one of 
ordinary skill in the art) would not know or think it feasible to employ a Raman device, 
let alone a low resolution Raman device, in the 1-hexene process of Lashier. After all, as 
discussed below, the Alsmeyer polyester process (a condensation reaction) and the 
Lashier 1-hexene process (an addition reaction) utilize disparate chemical reactions. 

With regard to the specific proposal by the Examiner to measure conversion in 
Lashier with the Alsmeyer Raman, the application of Raman is much easier in the 
Alsmeyer process than in the Lashier process. The Alsmeyer polymerization reactants 
and product polymer polyester are dissimilar compounds having dissimilar functional 
groups that have dissimilar Raman wavelengths, and therefore are relatively 
straightforward to differentiate and measure, especially with the high resolution Raman 
spectrometer apparently taught by Alsmeyer. Conversely, in Lashier, the key structural 
feature of the reactant ethylene and product 1-hexene, the carbon-carbon double bond, has 
similar wavelengths which make them inherently more difficult to differentiate and 
measure with Raman spectroscopy, especially by a low resolution Raman spectrometer, 
as claimed. See, e.g., Application, page 14, lines 3-33. 

The present application recognizes the difficulty of differentiating ethylene and 1- 

hexene with low-resolution Raman, stating: 

In such cases [with ethylene and 1-hexene], obtaining a 
calibration model that can distinguish and correct [sic] 
quantify these components may seem impossible. It has 
been observed that such a calibration model is obtainable, 
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though with more difficulty than where the components 
have peaks that are separate and readily distinguishable. 
Furthermore, it has been discovered that such a calibration 
model may be obtained and used even with low resolution 
Raman spectrometry equipment. 

Application, page 15, lines 1-10. 

Clearly, the cited combination proposed by the Examiner does not inform one of 
ordinary skill in the art in the use of low-resolution Raman spectroscopy in a 1-hexene 
process or similar oligomerization process. Alsmeyer does not teach the capability of 
differentiating between the Raman peaks of ethylene and 1-hexene, as discussed above. 
See Application, page 4 lines 3-12. Such a modification of either cited reference is 
clearly not obvious. See Final Office Action, page 4; Application, page 4, lines 3-21; 
page 1 8, lines 14-34. Again, Appellant respectfully asserts that the Examiner has 
employed impermissible hindsight in attempting to modify both the Lashier and Alsmeyer 
references to read on the present claims. See In re Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 
1596 (Fed. Cir. 1988). 

Additionally, the two processes pose different functional relationships between 
the monomers and products which impact the ability to measure conversion and to 
control the respective processes. Alsmeyer' s process allows one to measure and control, 
spectroscopically, at least one monomer which has a functional feature (the hydroxy 
group of the alcohol monomer) different than the functional feature of the resulting 
product (the ester group of the resultant polyester). In contrast, Lashier' s process must be 
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able to measure, spectroscopically, the difference between the single monomer (ethylene) 
and a resultant product (1-hexene), which have the same spectroscopic structural feature, 
a carbon-carbon double bond. 

The Alsmeyer process produces a polymer by creating an ester group (which has a 
dissimilar functional group than at least one of the Alsmeyer monomers) while Lashier 5 s 
process produces an oligomer by creating two carbon-carbon single bonds while retaining 
a carbon-carbon double bond (which is also present in the single and only monomer of 
Lashier). It should also be noted that the Alsmeyer process utilizes two monomers 
having two dissimilar functional groups (an alcohol and an ester), whereas Lashier's 
process utilizes a single monomer (ethylene). Therefore, for this reason as well, the 
Raman approach is radically different in measuring monomer concentration in Alsmeyer 
as would be done in Lashier. Such differences between Alsmeyer and Lashier clearly 
impact the ability/configuration of the Raman device in providing "an output signal 
representative of one or more chemical components of the reaction," as recited in claim 1 . 
Plainly, the Examiner has employed impermissible hindsight, without any teaching or 
direction except for that of the present disclosure, to justify the combination of Alsmeyer 
and Lashier. 

In sum, the Examiner has not overcome the hindsight gap to explain why one of 
ordinary skill in the art of 1-hexene production (an addition reaction employing a single 
monomer which is difficult to differentiate from the product 1-hexene with Raman) 
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would look to a polyester process (a condensation reaction employing two monomers 
which are easy to differentiate from the product polyester with Raman and easy to 
differentiate between themselves with Raman). To be sure, the demands placed upon the 
Raman spectrometer in Alsmeyer 's polyester process are very different than the demands 
that would be placed upon the Raman spectrometer in the Lashier 1-hexene process. 
Appellant stresses that the Examiner has failed to bridge the enormous gap that must be 
overcome to find motivation to combine Alsmeyer and Lashier, as proposed by the 
Examiner. 

4. Selection of Wavelengths 

In the Advisory Action mailed December 21, 2005, the Examiner posited that 
once the "appropriate wavelengths [are] selected, then the equipment having such a 
selected wave length would be selected to be used." This statement implicitly recognizes 
that it is not the wavelength that can be controlled by the skilled artisan, but the 
equipment utilized, in terms of resolution (among other parameters), that can be specified 
by the skilled artisan. Therefore, considering the nearness of the "appropriate 
wavelengths" for the ethylene to 1-hexene trimerization (as previously discussed), the 
skilled artisan would not select a low-resolution Raman spectrometer to measure ethylene 
and 1-hexene within the ethylene trimerization process and would in fact choose a high 
resolution instrument for controlling the ethylene to 1-hexene trimerization process. 
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The Examiner demonstrates a misunderstanding of the art in implying that the 
difference between the use of high and low resolution Raman spectroscopy is merely the 
selection of appropriate wavelengths. Furthermore, the Examiner has provided no 
evidence, either in the form of references or knowledge known to one of skill in the art, to 
support the assertion that the only difference in the application of high resolution Raman 
spectroscopy is the selection of appropriate wavelengths. To explain, Raman 
spectrometry measures the wavelengths of scattered radiation obtained by irradiating a 
sample with a source of visible monochromatic radiation. Regardless of the resolution of 
the Raman instrument, the scattered radiation will have the same wavelengths. 

The resolution of the Raman spectrometer impacts whether or not the instrument 
can differentiate between two or more peaks of scattered radiation. While, it is true that 
any particular compound will have multiple wavelengths that can be measured by a 
Raman spectrometer, not all of these wavelengths may be useful (e.g., for monitoring a 
process or for measuring a component concentration) due to the overlap of the Raman 
peaks of other compounds within the process system. Thus, the skilled artisan does not 
have an infinite number of wavelengths to choose from and may actually be limited to 
only a few useful wavelengths. For a particular reaction, the useful wavelengths will 
depend on the reagents and products of the reaction, and it is the resolution of the Raman 
spectrometer that the skilled artisan can select and control to accommodate the particular 
demands for monitoring and differentiating the useful wavelengths of any particular 
chemical process such as an olefin oligomerization process (or trimerization process), as 
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claimed. Here, the Examiner has not explained the motivation of why one skilled in the 
art would specify a low-resolution device to monitor the Lashier process. This is 
especially clear when considering that one of ordinary skill in the art would recognize the 
difficulties and limitations of utilizing low resolution Raman to monitor an olefin 
oligomerization process (or trimerization process) which has useful wavelength peaks 
that are difficult to differentiate using a low resolution Raman spectrometer. 

Request Withdrawal of Rejection 

In view of the deficiencies of the Lashier and Alsmeyer references discussed 
above, Appellant respectfully requests that the Board direct the Examiner to withdraw the 
rejection of claims 1-5, 8-12, 30-33, and 35-37. 

Second Ground of Rejection 

The Examiner rejected dependent claims 12 and 37 under 35 U.S.C. 103(a) as 
being unpatentable over Lashier in view of Alsmeyer, et al., and further in view of 
Tanaka et al. (U.S. Patent No. 5,750,817). Appellant respectfully traverses this 
rejection. The Tanaka reference does not obviate the deficiencies of the Alsmeyer and 
Lashier references discussed above with regard to the independent claims. Therefore, 
rejected claims 12 and 37 are believed to be patentable over the cited combination by 
virtue of their dependency on an allowable base claim and also because of the subject 
matter they separately recite. Accordingly, Appellant respectfully requests that the Board 
direct the Examiner to withdraw the rejection of claims 12 and 37 and allow the claims. 
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CONCLUSION 



If the Examiner or the Board believes that a telephonic interview would assist in 



the prosecution of the present application to allowance, such an interview with the 



undersigned is sincerely invited. 



Respectfully submitted, 



Jorni M. Rariden 
Reg. No. 54,388 
FLETCHER YODER 
P.O. Box 692289 
Houston, Texas 77269-2289 
(281)970-4545 



Date: 



April 17. 2006 
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8. APPENDIX OF CLAIMS ON APPEAL 

1 . (previously presented) A process for olefin oligomerization in a reactor, 
the process comprising: 

providing a reaction mixture in the reactor, the reaction mixture comprising: 

at least one reactant comprising at least one olefin monomer and optionally 
hydrogen; and 

a catalyst system suitable for the oligomerization of olefin monomers; 

contacting the olefin monomer and the catalyst system in a reaction zone; 

monitoring an olefin oligomerization reaction by using low-resolution 
Raman spectrometry equipment to provide an output signal 
representative of one or more chemical components of the reaction; 
and 

recovering an oligomer. 

2. (previously presented) The olefin oligomerization process of claim 1, 
wherein the output signal is representative of a concentration of one of the reactants or the 
oligomer. 

3. (previously presented) The olefin oligomerization process of claim 1, 
comprising adjusting the olefin oligomerization reaction in response to the output signal 
provided by the Raman spectrometry equipment. 
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4. (previously presented) The olefin oligomerization process of claim 1 , 
wherein the olefin oligomerization reaction is adjusted by adjusting the amount within the 
reaction mixture of at least one of the reactants, the oligomer or the catalyst system. 

5. (previously presented) The olefin oligomerization process of claim 1, 
wherein the Raman spectrometry equipment is operatively connected to a Raman fiber 
optic probe that is in contact with the olefin oligomerization reaction or the oligomer. 

6. (cancelled). 

7. (cancelled). 

8. (previously presented) The olefin oligomerization process of claim 1, 
wherein the low resolution Raman spectrometry equipment has a resolution in the range 
of from about 15 wavenumbers to about 30 wavenumbers. 

9. (previously presented) The olefin oligomerization process of claim 1, 
wherein the reactants comprise hydrogen. 

10. (previously presented) The olefin oligomerization process of claim 1, 
wherein the oligomerization reaction is a trimerization reaction. 
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11. (previously presented) The olefin oligomerization process of claim 1, 
wherein the monomer comprises ethylene and the oligomer comprises 1 - hexene. 

12. (previously presented) The olefin oligomerization process of claim 1, 
wherein the process is performed in two or more reactors connected in series, wherein 
effluent from an upstream reactor is provided as input to a downstream reactor, wherein 
the monitoring comprises determining a concentration of the monomer in the effluent by 
the Raman spectrometry equipment, and comprising adjusting an amount of monomer or 
comonomer fed to the downstream reactor. 

13-29. (cancelled). 

30. (previously presented) A trimerization process, the process comprising: 
monitoring a trimerization reaction by using Raman spectrometry equipment, 

wherein the Raman spectrometry equipment comprises low resolution 
Raman spectrometry equipment; and 
recovering 1 -hexene from the trimerization reaction. 

3 1 . (previously presented) The trimerization process of claim 30, comprising 
adjusting a condition of the trimerization reaction in response to an output signal 
provided by the Raman spectrometry equipment. 
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32. (previously presented) The trimerization process of claim 3 1 , wherein 
adjusting the trimerization reaction condition comprises adjusting an amount of an 
ethylene monomer, a catalyst system, or the 1-hexene, or any combination thereof, in 
response to the output signal. 

33. (previously presented) The trimerization process of claim 30, wherein the 
Raman spectrometry equipment comprises a Raman fiber optic probe adapted to contact 
the trimerization reaction. 

34. (cancelled). 

35. (previously presented) The trimerization process of claim 30, wherein the 
low resolution Raman spectrometry equipment has a resolution in the range of from about 
15 wavenumbers to about 30 wavenumbers. 

36. (previously presented) The trimerization process of claim 30, wherein the 
trimerization reaction comprises ethylene monomer, a catalyst system, and hydrogen. 

37. (previously presented) The trimerization process of claim 30, wherein the 
process is performed in two or more reactors connected in series, wherein effluent from 
an upstream reactor is provided as input to a downstream reactor, wherein the monitoring 
comprises determining a concentration of an ethylene monomer in the effluent by the 
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Raman spectrometry equipment, and comprising providing an amount of the ethylene 
monomer in addition to the effluent to the downstream reactor in response to the 
determined concentration of the ethylene monomer in the effluent. 

38. (cancelled). 

39. (cancelled). 
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9. APPENDIX OF EVIDENCE 

See the attached article entitled "A New Era in Affordable Raman Spectroscopy." 
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APPENDIX OF RELATED PROCEEDINGS 

None. 
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